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EXPERIMENT STATION WOKK-IV.' 



PURE WATER OK THE rAtK. 

" To those who vnluc their health .ind that of their family, to those 
-who would have strong and thriftj' animals, to those who desire pure 
milk and first-elass butter, wo would say that it is of primary impor- 
tanee that the water supply should be from a source beyond siispieion, 
ajid that this source should be earefaiiy guarded against iiollutiou." 
This Stetement, quoted from a report of the Canada Experimeutal 
Farms, calls attention to a subject the imi)ortance of which is not 
fully appreciated on mauy farms. The experiment stations have nmde 
thousands of examinations of samples of drinking water, aud those 
have shown that a very largo proportion of the water «SM3d oti flferlM, 
especially well water, is jjollutcd and unfit for use. 

Ill tlt6 majority of inStMcos tlio jiolliitiou, as shown by the chemieal data, is 
donvcd from the drainago of tho farm buildings and barnyard, mid is ceiisoquent 
upon two cansos — tho location of the well and tho dirty condition of its surround- 
ings. When that most pernicious practice of sinking the well in tho stablo or barn- 
yard is followed, provision is really being made to collect, as in a cesspoel, liq^uid 
maunro. The amount of manuro, the rainfall, and tlio perosity of tho soil aro tho 
chief factors that will dctcrmiuo the [rapidity aud extent] of tho contamination of 
such wells; it is only in very cxcejitieual cases that tiicy can oscapo jiollutieu. Let 
those about to sink wells, therefore, rciiioinber that they should not bo dug in or noar- 
the bMofWrd Bor w«A«!r tk4 ft,rm bluidMigl, Kot a little of this rural well-water 
V)ollut-lo«i is due to the iilthy stwte of tfce fenildiuKe and yard. • • • 

Tho well being sunk at a suite distEfiia* fm0 possible sourcos of pollution, the 
briisk mm& st&ue work shonld be cowtM ts the ^o«nd water line with a cement 
iuiperviou* to v/atel-. This will protect the well from iuflltration of drainage from 
tho upper layer of tho soil. Furtlicr, a tight-fitting top should be provided, rising 
to tho height of U inches or . 1 foot above tho surface of the surrounding ground. 

'Th is is tho fourtli jiuuiber of a subseries of brief popular bulletins compiled from 
the published reports of the agricultural experiment stations aud kindred institu- 
tions in this and ether countries. The chief object of these publications is to dis- 
•eminate throughout the country infermatiwB B^a^iJig »j^ertrt«nil!i».M-<rt'€IIS»i<liwt 
axperiment stations, aud thus to swstjuaiut our ftwmers in a goner(ii w»y wrtfc %%o 
progre«8 of afyieultiiral investigation en its practical side. The results li«T6in 
reported should for the »elt part be r©|;arded as tentative and suggestive ratiier 
than coucluhtv*. further experiments may modify them, aud experience alone can 
she* how far they will be useful in actual practice. The work of the stations must 
not be depended upeu te produce " rules for farming." Hew to apply the results of 
experiments to his ewii conditions will ever remain the problem of the individual 
farmer.— A. C. TiiUE, Director, Office of Eiperimeut Statious. 
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IWH -will pr«vent surface water, ij|e«, frti, sed frogs from onterlng. The hou*B- 
lioln slops, garbage, etc., should never be thrown on Mie »dil in th« nftifhhorhood af 
the well; their proper place is the eompost heap. Fin»l]y, the well should sever b« 
used as a eold-stornge reeoptaele, nor the dairy or other vesssls washed »t the well 
unless there is an ample provision by a well-constructed drain to take away the 
wash water. 

A well in which water rises suddenly after » he*kvy rain should be 
regarded with suspicion unless the surrouiidiafg ace swirupulously 
clean; for, as Professor King states, "a sudden lafge rise and ft,ll 0f 
the water level in a well, associated with heavy rains, can have no other 
interpretation than that water roaches the well 'without being filtered 
through a very largo amount of ioit An abrupt rise and fiill of a fblr 
inches might have no significance, but whpro there is a rise and fall 
of a foot or more there can be no doubt but the well is liable to yield, 
4t times, unsanitary water if the surface surroundings are as to 
permit of it." 

It is not the farmer alone who is interested in a pure water supply on 
the farm. 

The health of the largo communities of people who draw thoir food supply ftom 
the country is in a measure depnudent on the health of the farming community. 
There is scarcely a city child who is not, in a degree, dependent for its health on the 
sanitary conditions prevailing in the heuso of the diiirymim. Slilk has been repeat- 
edly shown to be tlio means of distributing typhoid fever and other diseases. Any 
vegetable foods from the farm eaten raw are liable to become carriers of infection 
under unsanitary cenditions.' 

A farmers' bulletin of tliia Department fully and clearly explains the 
sources of contamination of wells and the means of protecting them 
from pollution. • 

LOSS OF SOIL FERTILITY IN DRAINAGE WATER. 

Among the principal causes of loss of soil fertility are (1) the growth 
aiul removal of crops without restoring the equivalent of the fertilizing 
constituents they contain, (2) surface washing, and (3) leaching. All 
croi)S contain a considerable amount of fertilizing matter drawn from 
the soil. It is evident, therefore, that if these crops fire grown eoutluu- 
onsly and sold away from the farm without return of an equivalent in 
manure or fertilizers the soil must in time show a decline in fertility. 

The harmful cfTects of surface washing is a um"tter of common obser- 
vation and needs no further discussion here. The loss of fertility in 
the drainage water, however, is a subject not so well understood. The 
loss from this cause is generally supposed to bo very considerable, and 
under certain circumstances this is true, de])ending ui)on tho character 
of the soil and the treatment to which it is subjcct'Cd and tho fertilizers^ 
applied. "Leachy" soils j.art very quickly with tho fertilizing mate- 
rials applied to them unless covered with crops which utilize the 
ftirtilizcrs promptly. 

lU. S. D6pt. Agr., Farimrs' Bui. 43. 
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Cortain fertilizers also liavo a teudeney to set some of the soil con- 
stituents free and thiis iJirow thnn into #jo druinage water. As tli« 
jrassaelinsetts Station lias shown,' this is especially true of ranriato of 
jiotasli, which converts the insoluble lime compounds of the soil into a 
very soluble forai, which rewlily paeses iirto the drainage water. The 
application of lime compounds (gyi)sum, etc.) and salt is believed to 
set free the potash and other fertilizing constituents of the soil, thus 
rendering them more available to plants, but at the same time more 
likely to be washed out and lost iu the drajuage water. 

While these are all possible sources of loss, it is probably safe to say 
tiiitt under ordiuary conditions the elianees of loss of appreciable 
amounts of lime, potash, or iihosphorie acid in the drainage water of 
soils are very small. This conclusion is confirmed by numerous cliem- 
ical examinations of drainage water which have been made by exi)eri- 
uient stations and sinn'lar institutions in the United States fuul 
elsewhere. 

As regards the loss of the important and expensive fcrtilizhig constit- 
uent, nitrogen, however, the ease is very difPerent. The soil appears to 
have very littJe afBuity fbr the forms of this eleiuient so ext6ttstvely Msed 
in fertilizers — nitrate of soda and sulphate of annnoniii — and if they are 
not quickly taken up by the crop they are likely to be lost iu the drain- 
age wales'. Moreover, the insolubl* nitrofen of tfc«-*Ml (fib hwiwur) w 
that applied in the form of cotton-seed nioal, dried /ish, etc., which are 
also largely insoluble when applied, is rapidly converted by the process 
of nitriflcatioH BMer favorable conditions into nitrates, which are 
readily available to plants but which pass out in the draiuage and - are 
lost if uot taken up promptly by the plant. 

Experiments have been reported in which th« loss of nitrogen iu the 
drainage from a bare soil in the course of a year was over IGO pounds , 
per acre, while the loss from a soil which was kept covered by a crop 
was almost insignificant, although fully as large auiouuts of nitrates 
were formed in the latter ca»e its in tlie former. Tliis affords a strikiog 
illustration of the importance of keeping a leacliy soil covered ^Ith a 
crop in order to prevent serious loss of the most expensive clement of 
fertihty — nitrogen. Such a practice would protect tlie soil from both 
leaching and surfaeo washing — probably the two most swions causes 
of decline of fertility of soils. 

AVAILABILITY OF FERTILIZING MATERIALS. 

In judging the value of a fertilizer it is necessary to take into account 
not only the total amount of phosphoric acid, potash, and nitrogen 
which it contains, but also the proportion of these constituents which 
the plant is able to utilize readily. There are many substances which 
are very rich in one or more of the fertilizing constituents, but which 
hold these constituents iu such insoluble forms that they are of little 



' U. S. Dept. Agr., PurmMs' Uul. 56, p. 15. 
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i»iiQ«clin4;c benefit to crops. This is especially true of the feldspars, 
esoiiie of AThicli contain a high perceuta^o of potash, Mid (rf certain 
of tlio mineral i)hosphatcs, such as the Canada apatite, ■which contain a 
very largo percentage of highly insoluble phosphoric acid. It is true 
that the ftyrtiliziug eouStitueiits of such siibst»n<;«s, being in no dsaiger 
of loss through the drainage water, gradually become availublo in the 
soil and are thus eventually utilized by the plant. A lusting improve- 
ment oEifce-soil is thns brought about; but with modern inteusivo sys- 
tems of I^inuing, in -which largo (puintities of expeusivo coninicrcial 
fertilizers are bought and used, the farmer ver^ properly fertilizes for 
the plant and not for the soil, so long as the latter is not injured by the 
process; i. e., ho demands an immediate return in increased crop for the 
money expended in fertilizers. For this reason ho rightly deems it 
■wise and. economical to use available fertilizers which act vigorously 
upon tho- first crop, rather than those -which very slo-wly become avaih 
able ill the soil, to bo gradually -withdrawn by succceditig crops To 
meet this demand tho fertilizer dealers supply potash in tho readily 
soluble Stassfurt salts, phosphoric acid in the form of dissolved South 
Ciwolina or Florida phosphate, boireblack, etc., and nitrogen in the 
soluble salts — nitrate of soda and sulphate of ammonia. These arc 
standard articles, and there is no question as to their ready availability. 
There arc, ho-wevcr, many other materials of lower grade Avhieh, under 
certain circumstances, may be used with advantage for I'ertiliziiig pur- 
poses, and in choosing from these it is of tiie greatest importance, as 
stated in the beginning, to know not only their total content of fertil- 
izing constituents, but also the relative availability of tho constituents. 
Tho natural method of arriving at this information is, of course, to 
submit tho question to tho plant in the field by means of fertilizer 
experiments, and this has been done time ajid again; but the method 
is time-consuming, and, even under most favorable conditions, often 
gives niicertaiu results. 

For this reason students of tho subject have oudeavorcd to find some 
quicker Mid surer means of comparing tho availability of fertilizer 
materials. Two principal methods liavo been employed (often in con- 
junction) for this purpose: (1) Comparison of tho fertilizing materials 
on crops grown in small pots or boxes of specially prei^ftrtd soil under 
well-defined or controlled conditions of moisture," temperature, etc.j 
and (2) determination of tho solubility of tho different materials in cer- 
tain chemical reagents. In the latter method the effort has been to 
find some chemical reagent which dissolves aiiproximately tho same 
amounts of tho fertilizing constituents as the- crop would actually 
utilize. As a result of such investigations, wo now have a fairly satis- 
factory chemical method of measuring the availability of phosphoric 
acid in ftrtilizers. 

The " available phosphoric acid" commonly reported in all analyses, 
of commercial fertilizers is determined by this method^ it bcin^g simply 
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tlio Slim of tlio pliospborie aeid soluble iu water and that dissolved by 
a solntloti of aminonium citr*te frf a prescribed strength under definite 
eonditions of temperature, time of treatment, ete. Ifumcrous experi- 
ments on crops growing in pots and in the field indieate a fairly close 
agJ'SRment as refwd* plio«^horic acM in tlie majority of eases between 
the results of the ehemical method and those furnished by the plant. 

The question of availability does not arise iu eouiiection with the 
pol»(^ ©f isrfeiliiers, because practically all of the potash salts used in 
fertilizers are soluble in water and probably equally available. As 
regards nitrogen, however, this question assumes the greatest imi)or- 
tiMice, beowisc this is the most expensive constituent of fertilizers and 
the one most easily lost from the soil (see p. 5), and because the 
greatest variety of substances are used as sources of nitrogen iu 
fertilizers. 

Several of the exp^iiaent stations have nndertaken investigations of 
this subject, and the results obtfvined are of great practical importance. 

In three-year experiments with chemical reagents and with plants 
growing in pots, the Connecticnt Stfvte Station found the order of 
availability of nitrogen in certain of the more important nitrogenous 
fertilizers to be — (1) nitrate of soda, (2) castor pomace, i3) cotton-seed 
meal, (4) linseed meal, (5) dried flsh, (G) dried blood, (7) horn and hoof, 
(8). diss&lvdd. l^eathtr, (8) tajikage, (10) steamed le«ther, (11) roitsted 
leather, and (12) raw leather. These results, which are generally borne 
out by similar experiments at the Massachusetts Station, show that, 
notwithstaiwMiig the fttct that raw leather,, fer iftstoJiefr, contains a very 
high percentage of nitrogen, this nitrogen is very slowly available to 
the plant. When, however, the leather was treated with acid the avnil- 
sibiHty of th« mteogen ji!H*HMjd from twelfth to eighth place. A wide 
variation in the availability of the nitrogen of the other materials is 
also shown. While the figures should not bo taken as absolutely lix- 
ing the relative fertilizing value of the materials, it will be nsefrl to 
bear them in mind iu selecting nitrogenous fertilizers. They may also 
be helpful in preparing mixtures which will furnish a continuous sup- 
ply of available nitrogen to the crop throilfJiOUt §g^mif$M'^^$^^^ 
which is an important consideration in many ease*. 

SllB SlLlCISQir. 

The question of seed selection, although often disregarded, has an 
important bearing, not only upon the immediate crop but frequently 
upon manysiib»equBnt ones. Le«ving outof eoiisiaerttion ^Mi^^^e 
values of home-grown and commercial seed, experience has shown that 
all seed should be thoroughly examined for its purity and vitality 
before plaiitiug. Weed seeds are oi^u introduced upon the farm 
through the sowing of impure seed, and poor crops not infrequently 
result from planting seed that have low vitality. Examples are 
numerous where throagh the presence of dead seed, ehilP^*1Nil<l*»i^l, 
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»iid tbe low vitality of what is genuine, tbe samples are worse than 
fiselc>8s. Tlris expaSefie© li no* confined to toy Fegiwi nor te liiis 
country, the reports from the European secd-conta'ol stations showing 
a similar state of affairs there. 

The vitality of Bedi may l)« influenced by a number of factors, among 
which are the kind of seed, degree of maturity at time of harvesting, 
methods of handling, water content, and temperature at which germi- 
nation takes place. If thoroughly dried, seed will withstand almost 
any degree of cold, and may for a few minutes be subjected to a dry 
heat equaling that of boiling water without iiyury. 

Advantage is often taken of the immaturity of seed. When such 
seed are planted they tend to produce an earlier and more prolific prod- 
uct, but such practice is at fhe expense of tlie ultimate Vitality of the 
stock. This has repeatedly been done with tomatoes, but the general 
vigor of the plant is lessened although the fruits are ripened somewhat 
earlier than iTfe^ ifflstmre sfeed were Used. 

Aside from the effect of immaturity, the age of seed is an important 
factor in their vitality. Nothing is definitely known regarding the 
exact time within which our agricultural seeds retain their vitality, but 
ill general vitality decreases with the increased age of the seed. Some 
seeds, such as those of cucumbers and melons, are thought to increase 
in value for a few years, so that 3-year-old seed is considered better than 
1-year-old. On the other hand, some seed lose their ability to grow so 
ra])idly that they become practically wotthlffSS in a Short time. As 
an extreme case lettuce seed are said to lose their vitality within a 
few weeks in the tropics, and some seeds must not be allowed to dry 
out at a-11 if they are expected to grow. Experiments conductftd 
annually for ten years with wheat, rye, barley, and oats showed that 
the barley and oats retained their vitality very well for that time. The 
wheat fell oft" ncai-ly one-half, and the rye became pract"icaliy wordless 
for seeding purposes. Tests of seed of a number of forage plants in 
England showed a depreciation in vitality during two and one-half 
years amounting to from 11 to 100 per cent. SJfmliMf r'emlte imtft bten 
noted in Germaily, where samples from twenty lots of forage-plant 
seeds were tested for eleven successive years. The last year the white 
clover germinated 22 per cent and the alfalfa 54 per cent. Afts* others 
gave from 1 to 4 per cent vitality, but most failed to sprout. With 
many seeds the color can be taken as an indication of their age, bright 
plump seed usually being fresh seed, but the arts of sophistication have 
been so developed that color is not always a safe guide. 

Tlie size of seed bears directly upon the crop produced. It also tends 
to influence the strain for good or evil dependent upon the size of seed 
selected. Experiments show almost without exception that the largest 
and heaviest seed tend to produce the largest and most vigorous plants. 
The lighter seed may germinate, but the seedling is so weak as to suc- 
cumb to any sudden change in weather conditions. Experiments in 
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this Department showed the inanifiest superiority of large heavy seed 
over the smaller light oues in the case of radishes, amber cane, Kafir 
corn, barley, oats, »W6«t peas, winter vetch, and rye. A series of ex- 
periments with rye grass seed in Germany showed that the nuuiber of 
seed capable of producing plants increfwed with the increased weight 
of the individual seed. 

The too-common practice of selling the best clover and grass seed, 
saving the screenings for the ferm, can not be jnsttiea ia mf 
The screenhigs contain many weed seed that should not under any 
circumstances be sown, and the pure seed is usually small imd inferior, 
of low vitf^ty, a»id can not be depended uikju to furnish a good stimd. 

The elt'ect of fertilizers, soil, and climate on the germination of seeds 
and on the character of the product has been studied to some extent 
in Frwice. Gfsrtaiu isrtiHzers were found to exert a retarding influence 
on the germination of a number of agricultural seeds. Sulphate of 
ammonia, ehlorid and sulphate of potash, nitrate of soda, aud aranio- 
niated superphosphates, when in contact with the seed, were found to 
injuriously affect the germination of seeds in general. The amount 
of the different chemicals used was in every case considerably iu excess 
of the quantity ordinarily applied to the soil. It is claimed that the 
character of the soil on which seed wheat is grown will influence the 
production from that seed. Seed grown on hufnus soils should, for the 
best results, be sown on claj'^ soils. Seed froua sandy soils do best on 
clay or lime soils, and seed from clay soils give the best yields when 
sown on lime soils. Kow tar this principle will b«6f |J.ractical iaipplica- 
tion can not be stated, but when better understood it in»y prove very 
important. 

The belief in the effect of a change of seed from ofie locality to 
another, especially if it involves a transfer from a northern to a south- 
ern region, is so well grouuded in common experience as to be frequently 
practiced in many localities where the variety is thought to "he-deterio- 
rating. That this belief is well founded seems warranted from the 
results of many cx])eriments. In France a trsnisfer of seed wheat was 
made, and the product from the northern-grown se©d was in evevf case 
heavier and better. Limited experiments with cqrn and cotton at the 
Alabama Station gave slightly better yields from the more northern- 
grown seed. Cooperative tests made in Mswylaad aud Vermont smd 
tests at the Missouri and other stations with potatoes gave the best 
results from the northern seed. In an extended scries of experiments 
reported in West Virginia Station ropm-t for 1886, in which northei-n 
and southern seed potatoes and hard-wood cuttings were compared, 
the more northern product almost invariably gave more prompt germi- 
nation and vigorous growth. Specimens from Maine and New York 
were compared to the advantage of the former, showing that but mm- 
parativoly short removals have their influence. 

The efl'oct on fruits is well known. Winter fruits of northern r«gjous 
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boeomo fall varieties wlien transferred to warmer climates. Russian 
■winter apples are fall sorts in this country. A trjttislBr in th« opposite 
direction results in retarded growtU ajid late ripsji^i^. 

Comparisons liare been wifide in wliich enstcfi'u and western grown 
seed from ivracticaJly ^ •wne degree of latitude were tested without 

any appreciable dilTereiices. Whether 
tiiis transfer from the one regimi to the 
other results in more than an infusion 
of new blood is not to bo discussed 
here, b«t it iimy be nl*iiB*teJy fc««d. 
that the variety best .adapted to a 
given region is one that h.a^ been de- 
veloped in that leeaJity by ewr^wl 
selection and propagation. 

So for as our present i nformation goes 
in the choice of seed te» • general crop 
we should select pure seed having a 
high degree of vitality . They should be 
large and heavy, and if productiveness 
and earliness be deairod should prob- 
ably be froitfi *lB«»ft norfH«rfi region. 

JERUSALEM ARTICHOKES. 

The Jerusalem artichoke (Tlelian- 
thus tuberosus) is-, a yellow-flowered 





Fl<3. 1.— JeriMalMn arMoliohe, >yhole plant mm! Hi^en. 

perennial pliant which reaches a height of 8 to 10 feet and closely 
resembles the wihl sunflower (fig. 1). The term Jerusalem, as applied to 
this plant, is a corruption of the Italian name for sunflower— Otmsoic— 
and the name artiehokcwas applied to it because of the similarity of flavor 
of the tubers to that of the true artichoke, known m the globe or Freueh 
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articholio (Gynara scolpntis) (Qg. 2), wliieli is a tliistlo-liko plant in no 
W^uy re«!»*ftbl«f tii« Jfenisalem artielioko. Of tlio giobo artielioko tlio 
flower bnds are tlio ccliblo ])oi'tion, wliilo tlio Jerusalem artichoke is 
grown almost exelnsively for the nndergronud tubers which it produces. 
Tho»e tubers are a» ik rale peai- shaped and somewhat flattened, resem- 
bh:i^. potatoes to some extent, but not so smooth (fig. 1). There are 
whitii, yellow, red, and purple varieties, llio white and red Brazilian 
v<B-i6t4«« have generally given best results. The tubers were formerly 
»»afi.'te » owislderable extent as a vegetable, ospeeially before potat(2e8 
wer6 80 extensively grown, but they are now groWn iii this country 
principally for stock food, particularly for hogs. In Europe, however, 
tlve tubers iwe eaten as a vegetable, fed to all kinds of stock and used 
M- '^6" ffltmnftieture of alcohol. The greeu ks*v*i and stems have 
been used to sonieox- 
tcut also as a coarse 
fetlStr, and the drie<i 
stalks for fuel. 

The plant will grow 
■m^ltMmt m\y well- 
drained soil. It will 
thrive and produce 
abundantly on light 
sandy or gravelly 
soils too poor for 
many other crops. 
The main • requiro- 
ment seems to be a 
dry soil. If the soil 
is wet the tubers rot. 
It is drought Wissist- 
ant and,, as a rule, remarkably free from fungus diseases and insect 
pests, although there are a number of diseases wiiich have been known 
Witetock it, *»d in some cases to do Serious itijui-f . * ' ' ^ ' 

The plant is propagated, like the potato, by means of tubers (the plant 
generally fails to produce seed), which can be had of any prominent 
8ee4sinaft. ttie f>l*bt requires more space thmt po^ld. The 
Arkansas Station obtained the best results by planting in hills 3 feet 
apart each way. It is considered best to plant whole tubers (two or 
three iM 6»ck hill, if small), bat etittiugs with two eyes ni»y hi used. 
I'lanthig should be done as early in the spring as the ground will per- 
mit. It may be done in the fall or even in winter if conditions allow. 
The Jerusalem artichoke is not so sen»iti~fe to ft'o»t »s th« pot*t0, «nd 
may be planted much earlier than the latter and should be planted 
a little shallower. The cultivation maybe the same as that given 
potatoes, althougii an occasional stirnng of the «nr&c« soil is all that 
is absolutely required, and frequently good crops arc obtaiivfefl Itith 




Fia. 2 — French (ta-»»» MS^lsk^. 
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little or no cultivation. Pinching off tbo tops to prevent flowering 
tends tw iworease the yield of tS&ers. The crop nmturfts in about five 
months. 

The tubers may be harvested by plowing them out and picking them 
up just m potatoes are iisnally harvested; or, if grown simply for hog 
feed, they may be left in the ground and the hogs allowed to root them 
out. Any tubers remaining over winter under the soil will, as a rule, 
grow the next spring. By this means the soil may be kept stocked, bnt 
it is usually a<ivisable to replant each spring (or at least every two 
years), in order that the plants may be kept in rows and thus more 
easily cnltivated. 

The tubers may be left in the ground over winter without fear of 
injury, provided the soil is well draiuBd, or thAy may be preserved in a 
root collar or stored in pits in the field. AVhen allowed to freeze out of 
the ground they spoil very rapidly, and when exposed to the air they 
turn hkek. When stored in ceMte t%ej sImjhM be l^iitly-eeveped w^ 
earth, to shut out light and air and to prevent drying. 

The yield is iisnally greater than that of potatoes. A yield of over 
COO bushels per acre was obtained at the Arkansas Station on ni)land 
soil, and a yield of about 500 bushels on similar soil has been reported 
by the Idaho Station. At the Massachusetts Station a yield of a^out 
275 bushels was obtainad. Yidds of 1,000 bushels or more huve been 
frequently reported. 

Artichoke tubers resemble potatoes in composition as well as in 
appearance, but differ from them in containing little or no starch, the 
latter being replaced principally by a substance similar to starch, known 
as innlin. 

The following table, compiled from American and European analyses, 
shows the composition (food and fertilizing constituents) of the tubers 
sHid tops of the Jernsal^n artichoke as o^i^p«r«d "*flHi*«ifelier farm c4*ops 
of similar chamcter: 



Food mtd fertiUzing consiituents of Jerusalem arlicholces and other crops. 



.TeniaalpninrtlchokotaWs 

Potato tubers , 

Turnips 

Mangel-^vurzolB 

Sweet potatoes 

Jcnisalem artlcholie to])s, 

preen 

Com fodder, green 

Jernsalem artichoke 

iMves, etiailed 

Coru sll«£e 



Water. 



Peret. 
78.7 
78.0 
80.6 
00.9 
71.1 

80.0 
79.3 

77.7 
79.1 



Pro. 
tetn. 



Ver ct. 
2.6 
2.2 
1.1 
1.4 
1.6 

1.6 
1.8 

2.3 
1.7 



tat. 



Fer et. 
. 0.2 
.1 
.2 
.2 
.4. 

.6 
.6 



Nltro. 
gen- 
free ex- 
tract. 



Hijer. 



Per pt. Per et. 
10.7 0.8 

•18.8 
6.2 
5.5 
24.7 

11.2 
12.2 

■ 10.1 
11.0 



1.2 
.0 
1.8 



3.4 

6.0 



6.0 
6.0 



Ash. 



Per et. 

1.1 
.9 
.8 

1.1 

•iffl 

3.2 
1.2 

8.4 
1.4 



Potash. 



Per et. 
0.48 
.40 
.39 
.38 
.60 

.81 
.83 



Phes- 
phorlo 
acid. 



Per et. 
0.17 
.12 
.10 
.09 
.10 

.07 
.15 



Xitre- 
gen. 



Per ct. 
0.30 
.32 
.18 
.18 



.53 
.41 



' Tli« BRjotMit of fiber Id potatoes seWora exceeds 1 por cent and in g»n«r«lly somewhat less. , 

This table indicates tliat the Jernsjvlem artichoke tubers have ahout 
the same value m potftt»©s, and are sui>eri(M' to turnips and mangel- 



■wurzols for feeding purposes. They are richer in protein, but poorer 
in carboliydrates— stareli, sugar, and similar substances— tlian sweet 
pot»toe«. Some trouble is occastiouslly cxpcrioliced in inducing bogs to 
cat the tubers raw, but tbey soon acquire a taste for tlioni and tbrivo 
on thein. They are especially reeomincnded for range hogs by the 
Arkansas Station. A Western farmer states that 1 aero of artichokes 
will keep 20 to 30 hogs from October to June in fine condition. They 
have been found an excellent substitute for a hirgo part of the corn 
generally used in fattening hogs, both as regards growth and health. 

The stalks and leaves of the plant are coarse and ajiparently unpala- 
table, but they have been fed successfully to cattle, especially when 
cut before they have become hard. As the table shows, they compare 
very favorably in chemical composition with green corn fodder. The 
tab!* alii6 'ShOTPs that the leaves can be m«de futw a sikige which con- 
tains about as much nutritive material as corn silage. 

The analyses given indicate that the tubers make about the same 
druft «pon the fMtffity of the soil ts potatoes, ^i^lle the tops take up 
about as much total plant food from the soil as corn fodder. The 
ability of the Jerusalem artichoke to jiroduce good yields on very poor 
soil is partly explained by its long period of growth (live mouths). 

It has been claimed that the Jerusalem artichoke tubers are more 
nutritious as a human food than i)otatocs, and are csiiecially suited to 
invalids; but there seems to be little basis for this claim, altlioMgh they 
undoubtedly possess distinct value m hnijiau food. They are eaten 
bciled or steamed until soft and served with crcfwu sauce; in form of 
pickles; made into soup (cream of artichokes), and in other forms. 

As stated above, the plant is easily propagated. It is also difficult to 
eradicate, and may become troublesome, as a weed, if neglected. Pastur- 
ing hogs and other stock on the artichoke field is an cifective moans of 
eradication, as is plowing under in the spring, when the iilants are about 
1 foot high, and -fisltowing with a hoed crop. 

It is not expected that Jerusalem artichokes will generally take a 
very prominent place in ordinaiy farm operations in the United States, 
but as a side crop, wfti«h will fliruish a large amount of stock food with 
little care and cultivation on soils too poor for many other crops, it cer- 
tainly deserves the serious consideration of farmers, especially those 
tip^ io my gfmt extent. 

KAFIR CORN FOR DRY RUCaOJTS. 

Since the publication of the farmers' bulletin of this Department on 
Kafir corn' several of the experiment stations, especially those of Kan- 
sas and Oklahoma, have continue ttmr exp^inents with thk plmt, 
and its culture and use have spread among farmers of certain parts of 
lihe West. Tli« experience thus gained has thrown additional light on 
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the true value of this erop as compared -with eorn and similar erops, 
aiiid njton the best methods of growiug, handling, and using it. 

The reisnlts tliiis far 0»Wb«9 seem to waTf*«t general eoaeluston 
that Kafir eorn has no peculiar merits which justify its extended sub- 
stitution for eorn in regions where the latter can be succossfully grown. 
For instance, IWijBiffl^fBiioK feo»elMe« tha-t "it il wot at ^ jmjbaWe 
that Kafir corn can take the place of common eorn to any extent in this 
State." It has the advantage, however, of withstanding drought better 
and remaining green longer than corn. As a Kansas grower puts it, 
"Kafir-corn fodder waits for the farmer. The seed gets perfectly ripe 
early in the fall, and the stalks and leaves stay perfectly green until 
frost comes. If it rains it is all right, the seed takes no harm,- if it is 
dry it simply stands still — stays green Itko an evergreen tree. Gut oft' 
the seed and it makes M ^ffififerbnee. Thft field is still gVeeu When 
nothing else is green." 

As regards the variety to select, results diflfer. In Kansas the red 
v»riety is preferred to the wlltte ^^s*4cti««*fl« A tnle, because it has given 
larger yields and nmtnres earlier than the white. On the other liand, 
both the white and the bl.ock-huUed white gave larger yields than the 
red variety at the Oklahoma Station. 

In experiments at the Oklahoma Station "the yield of Kafir-eorn 
grain was somewhat larger than that of corn grown on the same tract 
of land and under like conditions in general," but from the results of 
feeding experiments at the Kansas and Oklahoma stations with hogs 
and cattle, swid from the experience of practical farmers, "it seems 
clearly proven that the seed does not equal corn weight for weight 
in feeding value." The best results would probably be obtained by 
using the Kafir com in connection with soiAo more ooneen'trated feed, 
such as the vsirious oil meals— cotton-seed meal, linseed meal, etc. 

The stalks and leaves furnish a valuable coarse fodder in regions 
where corn or other Ibrage is not so successfully gt9^.- In parts of 
Kansas and Oklahoma it is reported that it has proved a very satis- 
factory substitute for hay in cattle feeding. For this purpose it is rec- 
ommended to drill the seetl thickly in rows 3 feet apart. "This will 
reduce the yield of grain, but give smaller stalks, more readily eaten. 
A fair crop may be obtained in favorable seasons by planting. after 
the wheat crop is removed," Some have reported dilBculty in inducing 
stock to eat the Kaflr-com fodder. By using alfalfa in connection with 
it both the palatability and feeding value of the forage would bo 
increased. 

"When Kaflr-corn seed is thrashed it should be handled a little dif- 
ferently ftom most other grains. • • • The seed is apt to break 
badly if the maehino is handled in the ot'dinary way, and to avoid this 
it is nsual to take out the entire eoneave of the thrashing machine and 
put a sinooth board in its place, thns using only the spikes of the cylin- 
der to thrash th« fri^. Even with this p.r«e«atioii th«re wiH lu| 
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seed broken, and sometimes people take out a pertion ef the spikes in 
the cylinder iu addition to taking out the eoncave. It injures the seed 
badly to have it brokew if it is to be put on the market for ssJe. If it 
is used for feed it does not make so mueh differenee."^ 

"There is great waste in feeding the seed ungreund to either horses, 
eattle, or hogs. If frUiding is not practieable it is better to feed the 
uuthrashed heads, »s mastieatiou is more thorQughly performed." 

immnvQ f muiT. 

TMuuiug t3*« frtrit of trees ttat have k tendency to overbwr is ree- 
onimeuded very generally and ])raetieed very little. Few extended 
experiments in thinning fruits have been reperted by the experiment 
stations, but where thinning has been followed systematically for ii 
number of years in commercial orchards, it has been found profitable. 

The number of fruits produced per tree may be regulated in two 
general ways: By pruning away a part ef the branches to prevent the 
formation of too much fruit, or by picking oft' the snpcrlluous fruits soon 
after they have formed. With such fruits as grapes, raspberries, black- 
berries, and the like, the former method is employed almost exclusively. 
All experiment reperted from ifew York Cornell Station indicates that in 
the case of blackberries and raspbcrri«e no inetins of regulating the 
number of berries per plant is necessary other than the annual ])runing. 
The fruit of Cutbbert riispbcrrics and IJarly Cluster blackberries was 
thinned by remottng some of the clusters afld clipping oft the tips of 
most of the others. The size of the berries was apparently nnafl'ected 
by the thinning. The season was very favorable, however, a good croi) 
being "produced. In ftTftore unfiiVorAble iSeMOti, ftad with varieties more 
inclined to overbear, the results might have been different. With light 
pruning the cllect of thinning the fruit would probably be greater than 
wi*Mi more sevepe'^ililug. l^ruHing is doubtless more easily done aad 
perhai)s more effective than thinning the fruit, and it is probably as 
safe where there is little danger of unexpected reduction of fruit by 
accident. 

In case of currants and gooseberries, which are, as a rule, pruned 
less severely than grapes, raspberries, and other fruits, thinning might 
be expected to give more marked results. A single test with ewt-fittbs 
has been reported from the New Jersey Station. Since, as a rule, only 
a few berries of any cluster mature and the tips of the stems die before 
the fruit ripens, it was thought that by removing the tips the remain- 
ing berries might be larger and better. The tips of the fruit clusters 
of alternate bushes of currants were therelore clipped oil' before the 
flowers opened. About 15 per cent more b©cri««.set per cluster and the 
separate berries averaged 7 per cent heavier on the thinned bushes 
than (Ml the others. The clipped clusters were also more attractive, 

' W. E. Hutchiiiicm, Kihum State Bd. Agr. Qtiart. Kpt., Mar. 31, 189G, p. 117. 
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since there were no dead tips left to injure their appearance. This 
ftivorable result can not be clai*aM fbi- thinning, ho-frerer, Mnee^ «s w»» 
shown, more fruit set on the clipped than on the uuelipped clusters. 
The results may probably be explained by the greater strain from flower 
productioa in case ei? >tfl«»®^®«t«d bastoee. Wh#A«r clippug the cuds 
of curr»Bt clust^* woukl be uniformly b#ii«ft(»»i can not be dc^^ 




Fi9. 3 — SSksot of thlnnlfig on the she of native jlutss (tfttr WitcoMln Station). 



mined, of course, from a single test. The results will nndonbtedly be 
found to vary with the pruning, cultivation, and general care given the 
plants. ' 

Among orcli^fd fruits perhaps none need thinning as much as Jap- 
anese plums, except possibly peaches which, in commercial orchards, 
are thinned more systematically than most other fruits. It is reported 
th^ in fkym-ftbl® y«ftts th» fruits of Jajmneee pkima »et so ti^sH m t» 
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hide the limbs. In faet, the tendciiey to overbear is considered by 
soino to b© one (*f tft^ gMs^«rl ^«fil# lMi»ft*^^ie fruits of these 
l)hims has been favorably reported on by the Alabama College Station. 
The size of the fruit was increased noticeably by thinning. 

The 'tendWKiy to otei'bem' is also seefi in case of some varieties of 
native plums, as is shown by an exijerimcnt with the Gale seedling plum 
at Wisconsin Station. About four-hfths of the fruit was removed from 
a portion of a tree, leaving the fruits about 2 inches apart on the 
branches. The frnit« ou this portion of the tree wei-e considerably 
larger than on the uuthinned portion, as is shown in the illustration 
(fig. 3). 

The Masg*chusetts Hatch Station has reporteil the results of an 
experiiiient with applei and plnnis. A tt'co eaeh of Grjivenstein and 
Tetofsky apples was thinned on July I and a similar tree of each 
variety left unthinned as a elieck. In ciwe of the Gravenstein the yield 
on the thinned Snd niil^inned trees, respeetiveJy, first quality fruit, 
9 bushels and 2J bushels; second quality fruit, 1 bushel and 2A bushels; 
windfalls, 9| bushels and lOJ bushels. In ease of the Tetofsky the 
thina«fl tf*es g»To 1 bushel of windfalls, and- t!i« nnthiflned tree 3 
bushels; of second quality fruit the yield was one-half bushel from 
each tree; and of first quality fruit the thinned tree yielded 2 busiiels 
and *4 ttS^ina**-*!**© 4mie at all. Allowing^® cents per bushel for 
firsts and 25 cents per bushel for seconds, the nmrket value of the 
thinned Gravenstein ai)ples Avas over twice as nmch as that of the 
unthiiiiied awd of the thinned Te%oft§ky a^ptoa eleven times as much 
as that of the unthinned. It eost 48 cents to thin the Gravenstein 
and 35 cents to thin the Tetofsky. The net gain due to thinning was 
85 eents for the Tetofsky and $1.85 for th« Gravenstein. It is thought 
that the results would have been more piDuouuccd if the thinning had 
been done two weeks earlier. The large percentage of windfalls in 
case of the Tetofsky was believed to bo largely due to the fact that the 
apples have very short stems and are borne in clusters of from three 
to eight fruits each, S6 that as they grow they become very much 
crowded. With trees having this eharfictcristic, therefore, thinning is 
especially valuable. 

The results with idums were similar to those with apples as regards 
the increased production of fruit. A tree each of Guci aud Victoria 
plums was divided into approximately equal halves, one half being 
thinned and t^le otfrer half left as a check. The thinned half of 
the Guci tree yielded 9 quarts of market.able fruit aud the unthinned 
half 5J quarts. The yield of marketable fruit from the tliinncd and 
unthinned halves' of the Victoria tree was 16 quarts and quarts, 
respectively. The value of the fruit was taken to bo 9 cents per quart, 
and the cost of thinning 12 eents for the Guci and 18 eents for the 
Victoria, gitiiif a net gain due to tkinniHg of 20 «eB^ «iid 41 flints, 
respectively. 

16175— ISTo. 73 2 



18 



Another y&ry marked result obtained from the test with plums was 
the decrease of brown rot in eaeo of the thinu®d fmit. On tlft tlihuied 
half of the Guei tree 28 per cent of the fruit was affected with rot, and 
on the uuthiimed half 42 per eentj on the thinned half of the Victoria 
tree 20 per cent, and on the unfeinn«d half 40 per eeiit 

The Now York State Station has recently begun an experiment yith 
several varieties of apples. The first year the thinning was done when 
the largest apples were about 1^ i»di€s in diameter. .One Baldwin tree 
was thinned by removing all wormy and otherwise inferior frnit and 
leaving one apple to a eluster, a similar tree left untliiuued being used 
as a eheek. The untliinned tree yielded 32J bushels of marketable 
frnit, and the thinned tree only 27g bushels, or about 14 per eent less 
than the unthinued tree. The amount of No. 1 fruit, howovei-, wws tfee 
same (19J bushels) in eaeh ease, and there was only one-third as many 
culls oil the thinned tree as on the other. A test with three Baldwin 
Mid three Greening trees was more fnvorable to thinning. Tire fruit 
was thinned, as in the previous ease, and the remaining fruit thinned 
to 4 inehes apart. The unthinned Baldwins averaged 26.1 bushels of 
marketable fruit per tree, and the thinned ones 20.7 bushels. But an 
average of lG.7 bushels of the thinned fruit, and an average of only 
1D.4 bushels of the unthinned fruit graded No. 1. In ease of the Green- 
ings, an average of 1C.7 bushels ^Jmtketable frnit per tree was obtained 
from the thinned trees, and an average of only 15.8 bushels from the 
unthinned trees. The percentage of No. 1 fruit was also, as in the 
previous eases, gre.ater with the thinned than with the unthinned fruit, 
there being an average of 14.7 bushels of the thinned as against -an 
average of 12.4 bushels of the unthinned. Similar results were obtained 
from a Hubbardston tree whieh was thinned as in the last ease, except 
that the apples were left fully G inehes apart. ' The unthinned tree 
yielded 20.3 bushels of marketable fruit, and the thinuei tr*« but 21 
bushels. Here again a greater quantity of No. 1 fruit was obtained from 
the thinned than from theuuthiuued tree, the quantities being 15 bushels 
and 14.3 bushels, respectively. The report says : " In all the»« tWts the 
thinned trees gave fewer drops than the trees that were not thinned, 
and all grades of fruit were higher colored and clearly superior to the 
same grade of fruit from the unthinned tremS It «»s estimated, that 
the thinned fruit would bring from 10 to 15 per eent more in the market 
than the unthinned fruit. The thinning and harvesting together took 
about twiee as mueh time as the harvesting aloae ^nktm til«e fruit was 
not thinned. 

The advantages claimed for thinning orchard fruits are about as fol- 
lows : Thinning inereases the size of fruit, gives it more color, and a bet- 
ter llavor. It diminishes the amount of worthless fruit, windfalls, ete., 
incrosees the amount of No. 1 frnit, and in some cases increases the 
total yield. It lessens the amount of rot, espeeially in the case of peaches 
and plums, since the diseases can spread less easily where tihp fruits. do 
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not touch each other. Thinning also tends to keep injurious insects in 
check, ascaro is taken to romovo the infested fruit. It is also probable 
tk«6 the pfoduetion of liarg« quantities of inferior or worthless fruit 
weakens the vitality of trees so much that it takes considerable time 
for tliem to recover. It is also thought that even where the total crop 
is not much grester on nuthinned than on thinned trees the production 
of a greater number of seeds on the former is an important factor in 
lowering the vitality of the tree. Trees which are overloaded one year 
seldom bear nmch the next, but in cases Avhero thinning has been 
practiced systenmtically for several years little trouble has been 
ex\)crienccd in this regard. In favorable seftsSras "^here large crops 
can bo produced without overtaxing the trees, thinning Avill doubtless 
influence the size and appearance of fruit somewhat less than in unfav- 
orable years. On the other hand, favorable ycfW-s Hre marked by gr^fll 
production of fruit, overcrowded markets, and very low \)rice8 for all 
but the best fruit. These are the years when any increase in the per- 
cental of flrst-qtlaiity fruit is of the gre«*eet importance. As to 
whether thinning shall or shall not be done will depend largely on the 
tendency of the varieties grown to overbear or to set fruit sparingly} 
oa1i»e pmniog, cultiviitioti, mCl generai c*re the trtes r«6#ive; on the 
jclimatic conditions of the locality and of the season j and on various 
other conditions. The better color of fruit, the lessened injury from rot 
and the like, are much stronger arguments for thining fruit in the humid 
climate of the East than they are in the drier, clearer climate of the 
West, yet it is probable that there are few localities where judicious 
thinning would not, in certain cases at least, be beneficial. 

As to methods of thinning, few absolute statements can bo made, so 
much depends on the conditions under which thinning is to be done. 
Experiments so fiir reported give little data upon which to base such 
statemonfs. There are certain thiiijfs, however, which must be consid- 
ered in any case. Thinning should be delayed until there is no further 
danger of premature dropping of fruit from "lack of pollination, the 
eftect of frosts, or other accidental causes. It should bo done, however, 
before the fruit becomes so largo as to tax the tree. The usual recom- 
mendations are to thin plums when about half grown and before the 
pits harden; peaches, when the size of small hickory nuts, or when half 
an inch in diameter; apples, when the size of hickory nuts to 1^ inches 
in diameter. The amount of fruit removed will depeud largely on the 
previous prunhig, and on the age, size, and variety of the tree. The 
frnits should be left fkr enough arpart so as not to touch each other, 
and it is often recommended to leave them froui 4 to G inches apart. 

Fruit should bo picked by hand, the wormy, diseased, and otherwise 
inferior fruits being pemoved. Mechanical devices for thinning are not 
recommended, since they do not discriminate between good and bad 
fruits, do not leave fruits well distributed, and often break off or injure 
the fruit spurs. It has been suggested that, since the same fruit spur 
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rarely ever produces fruit two years in suecession, tlio fruit sliould be 
entirely removed from part of the spnrs in order tJiattbey nwiy proflnee 
frnit buds for the followiug year. It is thought that if thi'» is folloived 
systematically there is no reaisou why trees should uot bear well every 
year, instead of every two or,1*r«e ye^rs, as is so often the etvee. 

THE UTItlZATfOir ^Kf LO"W»GIl£DE APf LIS. 

The Virginia StalSon has reported oxperim-ents on vswions ui«ftM6 of 
utilizing low-grade apples wliieh, it is estimated, eoustitnto 40 per cent 
of the annual crop in that State. Considerable quantities of this fruit 
are at present sun dried, b«* i4fe Mi*v'«i4 that the use of evaporating 
apparatus would bo mneli more eeononiieal. The cost of manuiUeturo 
in either case is about 3 cents per pound of finished ])r()duet. The 
evapol'ated frnit as a rule sells for about 0 cents per pound and the 
dried for only 2J cents. The amount of evaporated frnit per bushel of 
apples was found to be about 0.0 pounds. Assuming that the same 
amount of dried frnit can be obtained per bushel of apples, and esti- 
mating the cost of green fruit at 8 cents per bushel, wliieli is consid- 
ered a reasonable price for the class of fruit used, a net gain ef n^wly 
12 cents per bushel is realized for evaporating applss, mmik loss of 
11 cents per bushel for drying them. 

At first two small portable ffiTm«5<s evaporators with the ««ee38»fy 
machinery for preparing the fruit were tried, but it was found impos- 
sible to prodnce evaporated fruit at a profit with tliem. Next a steam 
evaporator was devised, which proved more m^tt^^Rtmy i^mt lie ^«»rb- 
able furnace evaporators, but it was too small to be run profitably. Jt 
is thought that a steam evaporator of 100 to 200 trays capacity could 
b« run with good profit. The steam plant should be able to mainfeiin 
a stcfwn pressure of 100 pounds and the temperature of the evaporator 
at 250° P. The evaporator should be aided by means of flues extending 
to a considerable height. The highest heat should be maintained at 
the top of the evaporatoi*, ajid the fresh fruit introduced there so that 
the vapor will be carried off directly into the flues without checking the 
curing of the partly dried frnit. As the fruit drie^i it is placed lower 
down and finishes at the bottom or coolest part of the evaporator. It 
is thoflglit no evaporator of less tlmn SdTswSWiS* ea«pfW!tty per day'eati 
be run ecoiiomitially. 

Aside from evaporation, the manufacture of cider and its products is 
considered the only practical Wa-y of disp6»rthgt»f Imf^gri^ apples. 
■With the best hand grinders and presses eider making was found very 
unprtjfitable. Only 2 gallons of eider were obtained per bushel of 
apples, while with a medinm sized grinder and press run by 
8-liorsepower engine, 4 gallons were obtained per bushel. With green 
apples at 8 cents per bushel, eider made with hand grinders and 
presses cost G cents per gallon, while with the laf ger grinde.r and pree» 
it cost only 2.3 cents per gallon. 

Jelly, marmalade, and vinegar making were tried with somewhat 
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incomplete equipmotit. The results indieatecl that tlio manufaeturo of 
at least some of these products can tie made profitable. For inakiug 
jelly a steam apparatus was used. With cider at 2.3 cents a gallon, 
pure jelly was produeed at a cost for material of about 1 cent per pound 
of finished product, 100 pounds of cider (11 gallons) making 25 pouuds of 
jelly. A jelly suitable for table use, made by adding 1 pound of sugar 
to 5 pounds of cider, cost for material about 3 cents per pound of finished 
product, 40 poundfs of jelly being made pef 1#0 pounds of eider. 

The manufacture of marnnilade with a steam cooker was tried. A 
better class of apples is required for marmalade than for cider. It was 
found adr»ntageoti8, hoirevw, to cook the af^ifles iri eider rather thriJi 
In water. With apples at 20 cents per bushel marmalade cost for 
material less than 2 cents per pound of finished product, fin average of 
lie |iD«nfl«being initdefrom 80 pounds of sliddd ftuit, 8 gallons of fi-esh 
cider, and 35 pounds of sugar. It was found more economical to cook 
the apples without previous paring and coring, the cooked product being 
run through a colander. In this way the loss was not over 5 per cent 
of the weight of the fruit, while the loss from paring and coring the 
apples averaged 25.4 per cent. Furthermore, the operation required 
considerable time and did not avoid the ueeossity o-f iMiftKag the fruit 
through the colaanlcr. 

For pure rider ^iHega^ no mature apples afe COnsWiered too poor. 
Vinegar making in the ordinary way, by allowing the cider to ferment 
at will in casks without controlling the surrounding conditions, gave 
results that trere fhr ftom profitable. By regulating the temperature 
and adding vinegar mother and cultures of acetic-acid ferment fairly 
good vinegar was secured, but the jirocess was slow and wasteful. By 
mixing equal parts of fermented eider and old vinegar the process <st 
fermentation was greatly hastened, but the method can not be followed 
without a large stock of old vinegar on hand. Very good results were 
sfemedby mteiBg a Ti-negar generator in which the eider piKSiM slowly 
through a nmss of shavings, where it was thoroughly aerated and. 
fermentation thus hastened. The generator consisted of a 4 by 8 foot 
wooden tftftk filled wtth beech shavings, provided with holes ne*r tJie 
buttoni for tlie admission of air, and fitted 1 foot from the top with a 
wooden disk perforated to allow the entrance of the eider, which was 
distributed evenly over itby means of a dumper. The vinegm- witedrawn 
from the tank by means of a siphon of glass tubing inserted in a hole near 
the bottom. The temperature of the fermenting cider in the mass of 
shavings was controlled by regulating the supply of air, some of the iWr 
holes being shut off when the temperature rose too high and opened 
when it ffell too low. In order to acidify the shavings and start the 
process of fermentation, the generator wsw charged with strong vinegar, 
and again with vinegajr in which some eouceutrated grape juice was dis- 
solved. The stock solution, a mixture of weak vinegar and fermented 
cider, was then rnu through the generator at the rsito of 20 gallons per 
day (twcuty-four hours). The resulting product was a very good viuegM, 
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riinging from 4.05 to 5.87 per cent acid. A mixture of lialf vinegar 
and half fresh cider failed to produce good vinegar without being rim * 
.through the generator twice. Better results were obtained by allowing 
the eider to ferment for some time in easlvs before running it through 
the generator. The tcmperiitnie within the generator 2 feet from the 
bottom ranged from 88° to 100°. The higher temperature caused a 
loss of alcohol and lowered the acidity of the product. Toniperatuves 
below 90° did not give good re«ulte. Th© ©ptimuiii k thought to be 
about 95°. It is believed that this method of manufacturing vinegar 
might be used with considerable profit if it were not for the cheap 
vinegars made as by-products feom various factories and colored awl 
flavored to imitate eider vinegar. 

LOSSES IN THE COCOCIFG OF VEGETABLES. 

In their natural condition the texture of most vegetables is hard and 
resistant, and they require some treatment which shall render them fit 
for food. Til is treatment is found in the application of heat, usually 
either by boiling, frying^ or baking, the first being the method most 
commonly used. 

Vegetables contain a large amount of water, or, as it is frequently 
called, "juice." Dissolved in thojnieoareeonsiderablcamountsof solu- 
ble inorganic compounds or sal ts,iEi«Ri more or less soluble organic atrlj- 
stances, sueli as sugar and soluble protein (nitrogenous) compounds. 

Tlie solid matter of vegetables consists largely of microscopic cells 
fllletl with starch grains. The ifidfe f*ie#e e<dls «*« e©«^©se€ of 
cellulose or woody fiber, which resists the action of the digestive juices, 
so that these can not get to the starch eontaiiied within. It is for this 
w>a80ii that the raw vegetable is, as a rule, unfit for food. WlitOj hoir- 
ever, heat is applied the starch grains absorb water from the juice, swell 
up and finally burst the cell walls, so that the texture of the vegetable 
becomes soft and the nntrieaits are ea«ily attacked fey, Ute digestiv* 
Juices. , 

During the process of boiling vegetables there is, of Course, more or 
less opportunity for nutrients soluble in water to bo dissolved out and 
lost. Indeed, much of this matter is already in a state of solution in 
tlie juices. Tim nutrients which would be Mubte to suffer isuch' loss 
are, as mentioned above, some of the protein compounds, some of the 
mineral constituents, such as salts of potassium and sodium, and espe- 
cially the sugars. The starch would sufl'er no ai)pre^f*rte loiss rii this 
way, owing to its insolubility. It might, however, be removed mechan- 
ically from the soft cooked vegetables under certain conditions. Of 
the protein compounds, those which are of the most value to ^ bedy 
jwe coagulated before the boiling point is reached, and thus rendered 
insoluble, behaving like the white of an egg under similar conditions. 
The loss of the more valuable portion of the protein would ther«foiit 
take place before the water got sufficiently hot to cause coagulation. 
Some nitrogeuoas substaoces are, however, soluble in water at all 
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temperatures, and would therefore bo li»b}e to loss during the eutire 
■ proeess of boiling. Sugar is present in eDflsMcrable amounts in soiuo 
vegetables as, for example, beets, and earrota. In such eases the loss 
of nutrients may amount to a eou«iderable fraetion of the original 
nntritive value. 

Some interesting experiments have been recently made by the 
Minnesota. Station and at Middletown, Conn., in eonnection with work 
on food and nutrition curried on in eoo|>er»ti©n with this Department. 
In these exporinionta vegetables were boiled under diflterent conditions, 
and the loss of nutrients determined. 

llie llTSt serines dff experiments was made witk potatoes, which were 
talicu as representative of the class of vegetables known as tubers, and 
in fact as the most important tuber in common use. These wore 
boiled amder diflferent conditions and the loss detei'tetmisft'. 'When peekd 
and soaked for several hours before boiling, the loss amounted to 52 per 
cent of the total nitrogenous matter and 38 per cent of the mineral 
B«ife«tfl»(je-, wheii tbeiwtatoea werei^elcd Mid pa*i»<» eold water, which 
was then brought to a boiling point as soon as possible, the loss was 
much less, amounting to about IG per eent of the nitrogenous matter ^ 
or protein and to 19 per cent of the mineral matter; potatoes peeled 
and placed at ouco iu boiling water lost but half as much nitrogenous 
matter as in the preceding case, although the loss of mineral salts was 
l»ri0(!ie«Wy "HI* same; when, however, potatoes were cooked with their 
Aim Oil, there *ras but a very trifling loss of nuitter, either nitrogenous 
or miiieral. llie character of the water, i. e,, whether "hard" or "soft," 
had but little influence on the result. In none of the experiments was 
there any appreciable loss of starch other than that resulting from the 
aBraSton of the peeled potatoes when, during the latter part of the 
boiling, they had become soft and mealy. At times, however, this loss 
amounted to nearly 3 per cent of the whole nutritive value of the 
f otfttb. When boiled with the skins on, it was almost CTitirfeiy tlWRled. 

In order, therefore, to obtain the highest food value, potatoes should 
not be peeled before cooking. When the potatoes are peeled before 
cookvBg, ttte least lorn is sustained by putttng them dir^tly into imt 
water and boiling as rapidly as possible. Even then the loss is very 
considerable. If potatoes are i)eeled and soaked in eold water before 
boiling, the l«ss of nutrients is very great, being one-fonrtfi ot tkl tlfls 
albumhioid matter. 

Experiments were made with carrots nuder uiuch the same condition 
as those witli potatoes. These were tak&ti m likely to show the po«n- 
bility of loss during the cooking of roots, such as beets, parsnips, etc. 
The carrots used in the experiments were cut in wedge-shaped pieces, 
Rttraging about 4 inches in length. Some pieces were cut l»r|fo» m4 
ioitie smaller. The loss was greatest with the small pieces, amounting , 
to 30 per eent of the total food material, or, more speeiflcally, to 42 per 
cent of the nitrogenous matter, 20 per cent of the sugar, and 47 per 
cent of the pjineral constituents. It seems to make ooaapwativeiy Jittl» 
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differeneo whether the water used was hard or soft, or if it were liot or 
eohl at the start. The modiuin-sized pieces lost the same auioaut of 
siagar as the sm«ft-^iisei%4«* ^mm Blteogeii and less mineral matter. 
As was to bo expected, the least loss occurred when large-sized pieces 
were u^d, but even then it amounted to one-flfth of the total nutrients, 
ofte-fifth of the nitrogenous matter, one-sixth of the sugar, and over one- 
fourth of the mineral constituents. When it is co,nsidered that car- 
rots really contain as much water us is found in nn"]k, it is readily seen 
that with the loss of from one-fifth to one-third of the whole nutritive 
matter there is no great food value left in the cooked carrots. Tlie loss 
of sugar during the boiling of carrots is equivalent to nearly 1 pound 
of sugar in a bushel of carrots. 

It appears, therefore, that in order to retain the greatest amount of 
nutriaits in M« l^fcfe%-of ^wrots (1) th% i>ieees stiouM be Iwgo rather 
thiin smallj (2) the boiling should be rapid, iu order to give less time 
for the solvent action of the water to act upon the food ingredients; (3) 
as little water as possible shouW he used ; and (4) if the matter eKtrswfced 
be used as food along with the carrots, instead of being thrown away, 
the loss of 20 to 30 per ceut, or even more, of the total food value may 
be prevented. 

Taking cabbage as a type of pot herbs in which the leafy portion is 
the part eaten, experiments similar to those with potatoes and carrot* 
were made. From the result of these tests it appears that the kind of 
water (hard or soft) has more effect on the loss of nutrients than the 
temperature of the water when the cabbage is placed therein. In any 
case the loss of nutrients was found to be very great, amounting to 
one-third the total nutrients when "soft" water was used and two fifths 
when the wat»l- was "hard." Thtf feiirof the l»ore valuable arlbumi- 
noids was comparatively small, although the total loss of nitrogenous 
matter ranged from 32 to 40 per cent of the total. More than half the 
mineral salts were removed, and from 28 to 42 per cent of 1*« ©arbo- 
hydratcs. 

In a cabbage weighing 3 pounds there are but 4 ounces of dry matter; 
the remaining 2| pounds is water. Of this 4 ounces, from 1^ to If ounces 
maybe lost during the cooking, leaving as much nutriment available from 
a 3 pound cabbage as would be contained in about two heai)ing table- 
spoonfuls of sugar. This loss seems to be unavoidable unless the cab- 
bage is cooked in such a manner that the water in which it is boiled is 
also used. This is frequently the case when it is cooked with corned beef. 

The losses which occur in eookiug potatoes, carrots, and cabbage 
vary with the diffcrcut methods of boiling followed, being quite con- 
siderable iu some eases. These losses flttst b« takeft ifito aoeotint in 
computing dietaries, and made good by adding other materials to sup- 
ply the nutrients lost. While the loss' is not so great as to render it 
imperative that people in comfortable circumstance* should -abaMon 
methods of preparing these foods which they consider make them 
most palatable, there are very large numbers who can not aflbrd to 



permit even fiS* <ewflpifii**¥.#r SBWUl waste of fbod observed in these 
cxpcrimcuts. 

The j»«i^>6se ©f Mlcli iuvesfeigationt m those described above is to 
learn what actually takes place in the process of preparing food by the 
common methods. Those having charge of the preparation of food 
ijMist de^mia* how far it is dosirabte «a^*r iB4t¥li»«I'**illiittbte4» 
to a^Jply th® information obtained. 

SPECIAL AND CONDIMENTAL FEEDING STUFFS. 

Prom time to time various special and "condiment{il" feeding stuffs 
are' extehsively advertised for use in feeding animals. Extravagant 
claims are usually nuide for these as to their effect upon the general 
health of animals, and their general nutritive properties, or their 8i)e- 
cial ability to incre:»6e milk production. Many of them are claimed to 
have tonic or medicinal properties. Tlicy frequently contain large 
quantities of salt, as is shown by the high pcrcentiigc of ash, and some- 
times a s'mall quantity of fenugreek, or other substance*} of doubtfnl 
medicinal value. Within the past few years several experiment stations 
have examined a number of these materials The average results of 
th& analyses of these, together with the selling pri-ee, wljicre given, JWjd 
the composition. of some common feeding stult's, are WiiiiiWWised in the 
following table : 

GlHHf9tiH»n of ieme tpeoialaftd condiimmtal feetHmg th^t, compared w^h titiH of ttamiard 

ariicles. 



Pratt's Cattle Tootl 

We*too'8 Coudllioii Powdws . . 



Cliowx y^od 

f nh»'» *«jk Teed . 



Kutrlotono 

T. B. Milk Producer. 
Economic Feed VI.. . 

KoJIFoert 

Protelna 



Special Uow Feed 

Pratt's Food for Horses and 
Cattle. 

U. S. Milling Co.'H SpecUI Will 
Feed. 

Blatchford's Calf Meal 

Cattle Feed 

llall'8 Dairy nation 

Imperial Feed . . ; 

Thoricy Feed 

lllatcli'iord'fl Feeding Powder. 
Cleveland Cencentcatjed Meal. 
Cleveland Standard Dairy Feed 

Kxcelslor Feed 

Hall's Dairy Feed 

Wheat bran ,• 

Cotton-seed meal 

Linseed meal (aew process;... 

Buckwheat middlings 

So.ja beans 

Cowp«fts 

ClOTer hay 



Water. 



Per et. 
10.77 
10.80 

9.20 
11.23 



10. 70 
8.00 

8.57 

10.88 
10.80 

8. 00 

8.10 
0.24 
9.35 
!). 54 
8.80 
'10.00 

10. eo 

10. 88 
7. 08 
7.20 
11. 19 
8.20 
10. 10 
13.20 
10.80 
14.80 
13. 30 



Ash. 



Per ct. 
0.27 
8.08 

18.09 
10. 07 

19.78 

3.50 
4.73 

o.ei 

2.35 

1.80 
4.22 

3.03 

4.30 
3.78 
8. BO 
4.68 
11.14 
0. 12 

4. 40 
5. 30 
4.12 
6. 10 
5.80 
7.20 

5. 80 
4. 80 
4.70 
3.20 
0.20 



Pro. 
teln. 



Per ct. 
14.42 
13.53 

12.74 
11.23 



Fat. 



Pfrct. 
0. 92 
6.40 

3. 23 
10.34 



20. 03 6. 56 



27. 20 , 
22.81 I 
10.01 



0.03 
6. 00 
4.22 



23. 10 I 7. 07 



l:t. 56 
10,60 

14.94 

25.60 
12. 12 
19.40 
16. 80 
20. 34 
20. 04 
25.31 
20.47 
9. 00 
20.80 
15. 40 
42.30 
33.20 
29.90 
34.00 
20.80 
12.30 



0. 10 

5. 83 

6.05 

4.60 
3.62 

10. 43 
4.61 
7.80 
6.23 
6.32 
6.37 
5.04 
9.60 
4.00 

13.10 
3.00 
7.10 

10.90 
1.40 
3.30 



, Kitro- 

Fiber. 

free ex 
I tract. 



Per et. 
6. 37 
3.33 

6.60 
10.00 

0. 08 

6.00 
8. 90 
16. 27 

9.68 

6.77 
4.90 



Per ct 
58.25 
68.79 

63.08 
47. 00 

38.77 

48.23 
48.04 
45.89 

48.24 

61.03 
67.26 



4.60 
7.80 

7. 90 

8. 20 
4.64 
8.84 
6. 83 
8. 77 

13.01 
10.20 
9.00 
5.00 
9.50 
4.10 
4. 80 
4. 10 
24.80 



Ilmarks, 



Cest, $0 per 100 puundn. 
Cost, 60 cents per pack' 

af;e, 3 lbs. 
Cost, $8 per 100. 
Cest, $23 per ton. 
rAvernjfo of 4 samples. 
Cost, .$12.60 to $25 p»r 
I 100 peands. 
Cost, *23 per ton. 
Cost, $25 per ton. 
Cost, $18 per ten. 
/Average of 6 samples, 
iCost, @4 tH ^ t>«r ton. 
Cost, ♦24 Iter tea; 



4.27 63.71 Cest, $21 iier tien. 



Co.st, $17.40 per ton. 
Cost. .$22 per tou. 
Avaraj^e uf 'J sampled. 



Cost, $28 p« ton. 
Do. 



I Asiiunedj noalysls in eriginal given on the dry-matter bMti. 
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This table shows that as far as actual nutritive ingredients are con- 
cerned tlio special and condimenWl foods have no adv»irt«.ge over the 
staudard feeding stuffs found in the market, and that in many cases 
the price is far in excess of that of standard articles furnishing an 
equivalent or greater ai&oftmt of ftctual nutrim«nt. 

As already stated, however, it is claimed for some of the foods that-, 
in addition to their medicinal properties, they have ft special power of 
stimulating the production of mmtt aad milk. If this claim were true 
it would not be fair to compare them on the basis of cost per ton and 
actual content of nutritive ingredients with ordinary feeding stuffs, 
since they are not intended to entirely replace the usual grain ration, 
but arc to be mixed with it in small amounts. The .claims regarding 
special medicinal and stimulating properties have been investigated t6 
some extent by the experiment stations. 

About three years ago the Vennont Experiment Station made a feed- 
ing trial with Nutriotoue. Thin material waSt at that time, and Bas been 
since, quite extensively advertised in certain sections, the claim being 
made that aside from its tonic properties it is a stimulant to the pro- 
duction of flesh and milk. The eircaMr of th« makei's states That if 
two tablespoonfuls are mixed with each grain feed "the user will be 
agreeably surprised at the increased quantity and improved quality of 
milk » * * and productiveaTOS of the animnls." In the Vermont 
experiments these directions were followed, but.according to the results 
given there was no apparent benefit from feeding Nutriotone, either in 
yield of milk or fat. 

Recently the Maine Experiment Station has made a similar trial of 
the merits of Nutriotone, using 5 Jersey cows fresh iif milk. The total 
yield of milk when Nutriotone was fed was 2,264 pounds, and when no 
Xutviotone was fed the yield was 2,281 pounds. There was no difference 
between the amount of butter fat produced when Iftitriotone was fed 
and when it was omitted from the ration, 100 pounds being produced 
in both instances. The statement is made that the money spent for the 
JTulriotone in this case was a dead loss. 

No tests have been made of the tonic or medicinal properties of Nutri- 
otone. Sir John B. Lawes, of the experiment station at Ilothamsted, 
England, many years ago showed condimental cattle foods to be of no 
advantage to healthy stock. It is believed to be ill advised to administer 
medicine to healthy animals. If a tonic is needed a preparation of 
known composition can be provided at fitt lM« .©e«t ^Mln in the fbrm 
of condimental foods. 

It is very doubtful whether there is any advantage to the farmer in 
buying specially mixed or prepared feeds, whether they are supposed 
to possess condimental properties or not. In the long run, it is believed 
to be better and more economical for the feeder to buy the materials 
which he needs and mix them to suit his purpose. 
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STEER AND HEIFER BEEF. 

Widely different opinions are held as to tlio comnarativo value of 
steer and lioifor beef. American nackcrs rate steers at from 25 to 50 
cents per hundred nioro than hoifors of the same age, breed, and gen- 
eral qualities. On the other hand, the opinion in England is the 
reverse, heifer beef being rated higher than steer b«fef. 

For some years feeding experiments have been made at the Iowa Sta 
tion to study the comparative value of steers and heifers for fattening. 
In the first trial one lot of steers, on© lot of spayed heifers, and one lot 
of open heifers were used. They were all grade Shorthorns, as nearly 
alike in breeding and development as possible. There were five ani- 
Mj«ls in each lot. Th« lots were fed mA %mtt^^ ia %lto iftitte i«*liri«r. 
Seven of the heifers calved during the trial, wliieh interfered with the 
comparison. The steers made a larger gain and sold for 1 cent per 
ponad, live ir^ght, more thfwi the heifers. Di^iWg^ ^ wM«ii t«st,%hich 
lasted about eleven mouths, the steers made an average gain of 800 
l)ounds; one open heifer, clear of calf, gained 775 pounds; four open 
heifbrs that had cfilves made au average gain of 028 pounds; two 
spayed heifers, clear of calf, made an average gain of 730 iiounds; and 
three spayed heifers that had ealves averaged 045 pounds gain. 

Tl*e steers were sold at 5.75 cents and the heifers at 4.75 cents per 
pound, live weight. Allowin4c3.5 cents i)er pound for the steers and 
2 cents for the heifers at the beginning of the trial, there was a profit 
of $04.39 on the steers, $'50.51 on the unspayed heifers, and $13.7S ott 
the spayed heifers. The average proportion of beef in the carcass wjts 
03.2 per cent for the steers, 02.4 for the unspayed heifers, and 02.8 for 
the spayed heifers. 

When slaughtered, the carcasses were cut and judged by an expert. 
The heifers gave a larger percenti*ge of prime cuts (ribs and loins) than 
the steers, so that, on the basis of the meat and by-products obtained 
and the price paid for the steers, the heifers were worth from 0.57 to 
0.63 cent a pound more than was paid for them. 

Crediting each lot with the actual value of the different cuts and the 
by-products, and not including the expense of killing and handling, it 
is calejikeed th»t, n.t the prices which the butcher paid, he made 130.46 
on the steers, $58.12 on the unspayed heifers, and $04.84 on the 8i)aycd 
heifers. In other words, the returns made by the heifers would have 
Justified a purchase ])rico of 16.37 per hundred for the spayed beifers 
and $5.32 for the open heifers, instead of $4.76 for each, and still have 
left the same profit as with the steers. 

The results of a second trial to compare steers and heifers fbr beef 
production have been recently published. Tiio test was made with 15 
pure-bred or high-grade llorefords. The animals were divided into 
throe equal lots, one of steers, one of spayed h^ors, and one of open 
heifers, and all were fed alike during fourteen months. 
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Tho results of the expcruiiwit aro briefly summarized in the follow- 
ing table: 

M*»»ltt e^J^«0^ ettm-i and hnym-tfor hetf. 



Steers 

Open liellWs.. 
Sp«y©d beifera 



Averapo 
weijlit at 
md m tost. 



Average 
daily gain 
pw'kead. 



FoiMdt. Poundt. 

i,m 1.71 

],3»0 I 1.86 

1,817 1.70 



Dry matter 
eaten per 
]ionn<I 
of g»ln. 



Foundi. 
8. 70 
7.67 
8.60 



AvOTftge 
cost uf f««4l 

of 



Cents, 
i. 08 
3.65 
4. 05 



As shown by the oxporiment, tho heifers intklc a slightly greater 
averikge gain from eorresponcliiigly less food and at a less cost than tho 
steers. Carefully eonduetod slaughter and block tests did not reveal 
any material difference in the chara>eter, composition, or quality of 
meat from stocrs and heifers, although the pcrcciitago of high-priced 
cuts, ribs, and loins was greater in both lots of heifers than in tho case 
of tho steers. 

It has boon claimed that tho principal cuts in heifer carcasses con- 
tain more fat than those of steers, and are thereforo less protitablo to 
tho consumer. Tho aTcrjige cost of tho beef to tho flrto im«5im6iiig the 
cattle raised in theso oxi)erimonts was 6.ni cents for tho steers, 0.21 
eonts for tho spayed heifers, and 0.14 cents for tho open heifers. Tho 
averago selling price received by ^ein was 6.58 cents, 6.36 cente, wid 
6.24 cents, respectively. 

It was observed in this and othor investigations, that under similar 
conditions heifers are inclined to take on flesh a little moro readily 
than steers. Larger gains by the heifers may not be shown, but there 
is a tondcnoy to finish at a little earlier stage in tho iiroccss of fatten- 
ing. Tho difference between steers and heil'crs in this regard, when fed 
under tho same coiiditioiis has also been noted by practical stockmen, 
feeding on aii extensive scale. 

Tho fact is emphasized that heifer beef has been much underesti- 
mated, since in both trials tho heifers havo returned a higher net profit 
on tlio block than the steers, notwithstanding the faet th!^ the steer 
beef was rated higher than tho heifer beef So far as could be learned 
from theso oxperiments, spaying had no particular influeneo on the 
gairts Muide. 

THl CAUSE AKD PRIVENTION OF "SWELLS" IK CAKKID 

VEGETABLES. 

When vegetables are canned a greater or smaller pereentago of the 
total number of cans often undergo fermentation and are spoiled. The 
fermentation is shown by the cans bulging, owing to the gas produced 
inside tho can, Tho spoiled cans aro teehnieally known as "swells," 
and aro entiroly worthless. The Wisconsin station investigated the 
cause of thi« teouble, irhick had been very comm#ft at » fiMatf for 
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canning pciis. The percentage of swells was often so large as to cause 
serious fniaucial loss. Exann'nation of the spoiled cans revealed tlio 
presence of two kinds of bacteria, one of which proved to be an organ- 
ism cnpable of fermenting sugar solutions, with the production of 
consider.able quantities of gas. 

Tlio v»rio»8 steps in canning peas are shelling, grading, blancliing 
by innnersiug in boiling water for one or two minutes, plachig in the 
cans, filling the cans with a solution of saJt to which sugar is added 
when the peas are deficient in this constituent, lieriiieticiilly scaling the 
cans, and cooking in tightly closed steam cookers. Imuicrsing the jieas 
ftjr one or two minutes in boiling \\'ater to blaoicfi tfi«m \fo«ld not be 
suflieieiit to destroy the bactcrin, but it was supposed that the final 
heating under piessure would do this. It was not thought desirable 
to liest the cans fcr a longer time than was ordinarily done, becmise 
this would cause the peas to sjdit and render the liquid in the cans 
turbid. Expjerinients were, however, undertaken in which the cans 
Wftre h©»ted foi- the nsnal time under greater }wea<?ur«-r4fe*t is, H.t a 
higher temperature. This treatment was found to be v&vy StStmfUK^&rj. 
The pesis did not split and very few cans spoiled. 

The results of experiments following the usual process and the 
experiBiental process described ju-e shown in the following table: 



Details of canmny peai. 





Stenni 
proflsnrc 
In 

cooking. 


Tempera- 
tnre. 


Time. 


Nnmlior 
of cans 
"pro- 
ceRsed." 


Total 
nnmber. 


slfa." 
Per e»«t, 


Peas rich in Riipftr: 
Vma (Isllcieiit in mgur: 


Pounds. 
10 
15 

11 

15 


Dens, F. 
232 
242 

234 
242 


Minutes. 
2U 
28 

17 

30 


0,175 
11,859 

4,007 
2,530 


300 
8 

135 
U 


5.0 

(') 

«3.0 
.'«..» 



'Practically none. 'About. 



In view of the fivet that home canning of vegetables and fruits is often 
recommended for farmers, these experiments are of espcdal interest. 
The heating under nnusnal pressure — that is, at a high temperature — 
was very successful as a preventive of swells, and did not injure tlie 
quality of the product. In canning operations on a large or small scale 
it is desirable to heat the cans under such pressure that the bacteria 
causing decomposition maybe entirely destroyed, and at the same time 
car* must betaken tiot to heat tlie caus for so long a time that the 
apijearance or taste of the contents is injured. 



EI^IATION OF TERMS. 



TERMS USED iw Discussiirtt ro6t)» AwD rMm&tm^i BftrFFS. 

Water is contained in nil foods and feeding stuffs. Tbe amount varies from 8 to 15 
pounds per 100 pounds of suob dry materials as hay, straw, or grain, to 80 pounds in 
silago and 90 pounds in somo roots. 

Dry matter is tlio portion remaining after removing or excluding tbe water. 

Ash is what is left wiion the combustible part of a feeding stnff is hnrned away. 
It consists chiefly of lime, magnesia, potwsh, soda, iron, chloriu, and carbonie, sul- 
piniric, and phosphoric »cid«, and is used largely in iwki»g boWM. Part »f the Mfa 
constituents of the food is stored np in the unimSfl's body; t%» rmt i« in the 

Urine and manure. 

Protein (nitrogeneus matter) is the nanio of a group of substances containing 
nitrogen. . Protein furnishes the materials for the lean flesh, blood, skin, muscles, 
tendons, nerves, hair, horns, wool, casein of milk, albume»i mt eggn, o*®.) m4. id em 
of the most important constituents of feeding stufls. 

Albuminoids is tbe name given to one of the most important groups of substances 
classed together under the general term protein. The albnmon of eggs is a type of 
the albuminoids. 

Carbohydrates. — Tbe nitrogon-freo extract and fiber are usnally classed together 
nudor tho name of carbohydrates. The carbohydrates ferm the largest part of all 
vegetable foods. They are either stored up as fat or burned in the body to produce 
heat aud energy. Tbe most common and importnu't c«rb«kydri.tet Kca imgm,tlf3A 
starch. 

Pib«r, sometiniBB eallod crude cellulose, is the framework of plants, and is, a« a 
rule, the most indigestible constituent of feeding stuflfs. Tbe owrse fodders, such 
as hay and straw, contain a much larger- proportion of fiber than the grains, oil 
cakes, etc. 

Nitrogen-free extract includes starch, sugar, gums, and the like, and forms an 
important part of all feeding stuffs, but especially of most grains. 

Fat, or the materials dissolved from a feeding stuff by ether, is a substance of 
mixed character, and may include, besides real fats, wax, tbe green coloring matter 
of plants, etc. TJio fat of food is either stored np in the body as fat or burned, to 
furnish heat Mid energy. 

IVUSCBLI^AHEOtTS TERMS. 

Tuber is the term applied to tbe enlarged underground portion of a plant, which, 
as iu the case of the potato, is not a true root, but an enlarged underground stem. 

Humus is the name applied to the partially decomposed organic (animal and vege- 
table) matter of the soil. It is tbe principal source of nitrogen iu the soil. 

Nitrogen is the most expensive of the throe essential fertilizing ingredients (the 
other two being potash and phosphoric acid), and exists in soils and fertilizers in 
three distinct forms, viz, as organic matter, as ammonia, and as nitrate. 

Nitrates are the most readily available forms of nitrogen. The t*mt «o«ibm« 
forms are nitrate of soda atid nitrate of potash (sftltpeter). 

Phosphorio acid, o^e of the essential fertilizing ingredients, is derived from mate- 
rials c»-liod pbosphatee. It does not exist alone, but in combination, mo«t commonly 
M phosphate o£ lime in the form of bones, rock phninjmie^ m& f^m^utBe stai;, 
30 
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Phosphorlo acid occurs in fortilizers in tliroo forms — soluble, rovertod, nud insoluble 
phosphoric acid. 

Superphosphate. — In natural or untreated phosphates tiio phosphoric acid is insol- 
uWe in vv»*w- tod aot readily available to plants. Suporpliosphate is prepared froui 
thsie by griading .fcad treating with sulphuric acid, which makes the phosphoric 
»cidMoreikT»illibls <t«^ttnlt. Sup*rpho8ph«4wt>*ir»RoiitctimM called acid pigjl^iM'tes. 

iL^moniRtvd iH^eirpbosphate is the trade nsuM far » ufixtaro oS Ji eu|iMfihos- 
phftt» with »omm material supplying nitrogen. 

Fotii*&, •* * constituent of fortilizers, oxiets iu a number of forms, but cliielly as 
chlorid or muriate aud as sulphate. All forms are freely soluble in water, and are 
believed to bo nearly if not quite 0(iually available, but it has been found that the 
clilorids may injuriously affect the quality of tobacco, potatoes, and certain other 
crops. The chief sources of potash are the potash salts from Stassfurt, Germnuy — 
k.ainit, sylvauite, muriate of potash, sulphate of potasli, aud sulphate of potash and 
magnesia. Wood ashes aud cottou-htill Mhee are also tourcM of potseh. Th« iMitaeh 
iu them is in the form of carbonate. 
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FARMERS* BULLETINS. 



These bulletins are sent fieo of charge to any address ui)ou application to tfe* 
Secretnry of Agriculture, Washington, D. C. Oal^^ the following are av»il»Me for 
distribution : 

Xo. 16, Somo DostriiotlTO Potnto Disc a Whnt Tlicy Arc nnd Uow to rrovent Thorn. Fp. 8. 
No. 16. Logiunhious Plauta i'uv Clrcen Manuring nnd I'ov Feeding. Pp. '2i. 
Ko. 18. Forage TJauts I'or the South. I'lJ. 30. 

Ko. 19. Iraportnut IiisenHcldes : Dir»eliuB» ter Their Preparmtlon and Use. Pji. SO. 

No. 21. liarnymd Mnnnro. Pp.32. 

Ko. 22. Feoding Fnnii Anlni.ila. Pp. 32. 

Ko. 2U. Fondrt: Kutritlvo Vnliio and Cost. Pp. 32. 

Ko. 24. Hog C'liolern nnd Hwino I'L-igne. Pp. 10. 

No. 2.5. Pennnts: Culture nnd Uses. I'p. 34. 

Ko. 20. Sweet Potatoes : Culture nnd Uses. Pp.30. 

Ko. 27. Flux for .Seed and Fiber. Pp. IC. 

No. 28. Weeds; and Hew to Kill Tliein. Pp.30. 

Ko. 29. Souring of Milk nnd Other Ch.mses 1" Milk Predueta. Pp. 3S. 

Ko. 30. Grnpe Diseases on t lie Pnetlic Coast. Pp. 16. 

Ko. 31. Alfalfa, or Lucern. Pp. 23. 

No.32. Silos nnd Silage. Pii.31. 

Ko. 33. Peach GrowiuKfor Mnrkel. Pp.21. 

No. 34. ^icnts: Composition and Cooking. Pp. 29. 

No. 35. Potato Culturo. Pp.23. 

No. 30. Cotton Seed nnd Its I'roducts. Pp.10. 

No. 37. KallrConi; Cliaraetoristles. Cnltura, Uses. Pp.12. 

No. 38. Si>rayliig iVir Fruit Diseases. Pp.13. 

No. 39. Onioil Culture. Pp.31. 

No. 40. Farm Drainage. Pp.24. 

Xo. 41. Fowls; Care nnd Feeding. l*p. 2t. 

No. 43. Faels AbontMilk. Pp.29. 

N(i. 43. Sewngo Disposal on tho Fnrni. Pp. 22. 

No. 44. C(unnierclnl Fertilizers. Pp.24. 

No. 4,5. Soioe Insects Injurious to Stored Grain. Pp.32. 

No.40. Irrigation in Jluniicl Climates. l*ii.27. 

No. 4". Insects Aflbetlne the Cotton PInnt. I'p. 32. 

No.48. The Manuring of Cotton. Pp.10. 

No. 49. Slieep Fe<'dlng. Pp. 24. 

No. fiO. Sorgluim as a Forage Crop. Pp.24. 

No. 51. Stniidard Vnrielios of Chickens. Pp. 48. 

No. 52. The Sugar licet. Pp. 48. 

No. 53. How t(» Gro\r .Mnsliroonis. Pp.20. 

No. 54. S(uiio Comraou Jlirds In Tholr Ivolntion to Agriculture. Pp. 40. 
No.55. The D.-ilry Herd: Us Formation nnd Manag»i»t«iib.' Pp.24. 
No. 50. Kxperluiont Station \\'ork—l. Pj). 30. 
No. 67. Huttor ilnklng un the Fnrni. Pp.15. 
Xo. 53. The Sov Beiiu ns a Forngo Crop. Pp. 24. 
X'o. 59. liee Keeping. Pp.32. 

No. 00. Methods of Curing Tobacco. Pp.10. " 

No. 01. Asparagus Culture. Pi).40. ^ 

No. 02. Miirk(.tliig Fai-iu I'rodnee. Pp. 28. 

Xo. 03. ('are of Milk on the Farm. Pp.40. 

Xo. 04. Ducks nnd Geese. Pp. 48. 

X(i. 05. Kxpcrimeiit Station Work — 11. Pj). 32. 

No. 00. Meadinvs and Pastures. Pp.24. 

No. 07. Forestry for Farmers. Pp.48. 

Xo. 08. Tho llhiek Hot of tlie Cnbbage. Pp. 22. 

Xo.09. Expei-iuielit Station Work— 111. Pp.32. 

Xo.70. Tho l*rlncipal Insect Fueniles of the Grape. Pp.24. ^ 

No. 71. Some Ksscntlnls of lieef Prodnctlon. Pp.24. 

X(t. 72. Cattle K.uiges of the Southwest. Pp.32. 

Xo. 73. Exnoriiu(!nt Station Work— IV'. I'p. 32. 

X'o. 74. Milk as Food. Pp. 39. 

Xo. 75. Tho Grnlu Smuts. Pp. 20. 

No. 70. Tomato Growing. Pii. 30. 

Xo. 77. The Liming of Soils. Pp. 19. 

No. 78. Fxporimotjt Station Work — V. Pp. 32. 

No. 70. Exporliiicut Station Work— VX. Pp.28. 

No. 80. Tho I'meh Twig-horcr— an Important Enemy of Stone Fruits. Pp. 10. 

No. 81. Corn Culturo In tho South. I'p. 24. 

No. 82. The Culturo of Tohncco. Pp. 23. • 

No. 83. Tobacco S(dls. Pp. 28. 

No. 84. Experiment Station Work— Vll. Pp. 32. 

No. 85. Fish as FihkI. Pp.30. 

No. 80. Thirty Poisonous Plants. Pp. 32. 

No. 87. Experimont Station Work— VIII. Pp.32. 

jro.88. Alkali Lands. Vp.'M. 

Ho. 80. Cowpcas. Pp. 15. 



o 



